Ginsenoside-Rg1 enhances angiogenesis and ameliorates ventricular remodeling in a rat model of myocardial infarction.
Ginsenoside-Rg1 (Rg1) has been used in the traditional Chinese medicine for over 2,000 years. The present study was performed to test our hypothesis that Rg1 provides pro-angiogenic and anti-fibrotic benefits in the ischemic myocardium in a rat model of myocardial infarction. The expression of vascular endothelial growth factor (VEGF) and phosphorylation/activation of PI3K, Akt, and p38 MAPK signaling pathways were examined in human umbilical vein endothelial cells and in the myocardial samples of rats. In addition, the expression levels of TNF-α and collagen I level, the number of newly formed blood vessels, the extent of myocardial fibrosis, and left ventricular function were measured in vivo. Our results demonstrated that administration of Rg1 increased VEGF expression levels, activated PI3K/Akt, and inhibited p38 MAPK in vitro and in vivo. Furthermore, Rg1 increased the density of newly formed vessels, decreased TNF-α and collagen I expression levels and area of myocardial fibrosis, and improved left ventricle function in vivo. PI3K inhibitor LY294002 significantly attenuated Rg1-enhanced VEGF expression and capillary density. As well, inhibition of p38 MAPK slightly increased VEGF expression in vitro and in vivo, increased capillary density, and decreased TNF-α and collagen I expression levels and area of myocardial fibrosis in vivo. Rg1-induced activation of PI3K/Akt also contributed to the downregulation of p38 MAPK. Thus, Rg1 is effective in promoting angiogenesis and attenuating myocardial fibrosis, resulting in ameliorated left ventricular function. The possible mechanisms may involve activation of PI3K/Akt, inhibition of p38 MAPK, and cross talk between the two signaling pathways.